In the present study, conservation status of important vascular flora found in Kalam valley was assessed. Kalam Valley represents the extreme northern part of Swat District in KPK Province of Pakistan. The valley contains some of the precious medicinal plants. 245 plant species which were assessed for conservation studies revealed that 10.20% (25 species) were found to be endangered, 28.16% (69 species) appeared to be vulnerable. Similarly, 50.6% (124 species) were rare, 8.16% (20 species) were infrequent and 2.9% (7 species) were recognized as dominant. It was concluded that Kalam Valley inhabits most important plants majority of which are used in medicines; but due to anthropogenic activities including unplanned tourism, deforestation, uprooting of medicinal plants and over grazing, majority of these plant species are rapidly heading towards regional extinction in the near future. To maintain the biodiversity of the study area, some in-situ and ex-situ conservation measures in the form of protected areas, sustainable grazing, supplying alternative energy sources to the native population, seeds preservation and growing precious medicinal plant species in nurseries established under the supervision of forest department are urgently needed.
INTRODUCTION
Plant conservation means controlling plants in all available habitats, and their resources and collecting relevant data on social, ecological and economic aspects useful for developing an effective policy relating to plant management (Pereira et al., 2013) . The support of local population is always considered as imperative for any conservation strategy of plant species because local people are linked to plant species through various means (Pimm et al., 2014) . As evident from the studies of several researchers that supply of ecosystem services is *Corresponding author. E-mail: bakhtn70@gmail.com.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License directly dependent on maintaining diversity. However, in spite of many international efforts to reduce biodiversity losses, it seems there is no reduction in loss to biodiversity (Butchart et al., 2010) . Although the concept of protected areas in different parts of the world aims to reduce losses to biodiversity, methods like these are limited to low coverage of species and not sufficient to protect biodiversity at optimum level (Pimm et al., 2014) ; for instance, Selig et al. (2014) recently revealed that many of the areas where conservation measures are deemed necessary are still outside the human conservation umbrella especially in the African and South American continents. Overall, overexploitation, habitat degradation, attack of invasive species and pollution are the major threats which reduce biodiversity and the combined effect of these factors will favor decline in biodiversity towards some tapering point (Barnosky et al., 2012) . Given the importance of biodiversity in global ecosystem, the understanding of threats to biodiversity is more imperative today than ever before (Berteaux et al., 2010) . Due to highly diverse geographic, climatic and topographic conditions, the land of Pakistan has rich floral diversity consisting of 6,000 species of vascular plants (Ali, 2008) ; of these, the number of pteridophytes is 128 species, gymnosperms are 23 species, monocots are 1140 species whereas dicots are 4492 species. The total area of Pakistan under forest is 4% in which 5% are protected forests. Pakistan has a variety of forests which include tropical dry deciduous forests, tropical thorn forests, sub-tropical evergreen broad leaved forests, subtropical thorn forests, littoral swamp forests, Himalayan moist temperate forests, Himalayan dry temperate forests, sub alpine belt of forest and alpine peaks. Out of these the coniferous forests form 4% of the total forest vegetation and as significant source of timber and fuelwood for the native population. The manmade forests found in Pakistan include farmland trees, irrigated plantation, linear plantation and roadside plantation. 90% of the total wood used in Pakistan for fuel wood purposes come from these forests (Ilyas, 2006) . Plant conservation studies in Pakistan have got much attention during the past few decades, but so far, only marginal piece of land in Pakistan has been evaluated according to IUCN criteria for conservation purposes. Some of the most relevant studies focusing on plant conservation include Ali and Alam (2006) who studied native endemic plant found in Gilgit Baltistan for conservation purposes and revealed that 3 important species including Astragalus gilgitensis Ali, Asperula oppositifolia Regel and Schmalh. and Astragalus clarkeanus Ali are critically endangered; similarly, Rhodiola saxifragoides (Fröd.) H. Ohba and Aconitum violaceum Jacquem. ex Stapf were found to be vulnerable according to IUCN category and criteria 2001. Some other studies based on plant conservation in the vicinity of the present study area include Shabbir and Bajwa (2007) , Haq (2011), Hazrat and Wahab (2011) , Shabeer and Jabeen (2012) , Khan et al. (2013), Ahmad and Habib (2014) , Qureshi et al. (2014) , Hamayun et al. (2006) , Ali et al. (2011 ), Sher et al. (2012 and Ullah and Rashid (2014 (Shah, 1977; Ahmad, 1969) .
Due to differences in geographic, climatic and topographic factors, Pakistan is a land of rich floral diversity stretching up to a total of 6000 plant species. According to a survey conducted by IUCN 2009, 19 (Alam and Ali, 2010) . But, these data appear to be deficient and underestimated. According to another report based on the 19 taxa from Pakistan included in the IUCN Red List, 2 species of plant are counted as vulnerable, 13 species are least concern (lower risks), 1 species comes under the category of near threatened and 3 species fall in data deficient category (IUCN, 2009 ). Contrary to this data (IUCN 2009 ), the findings of Ali and Qaiser (2010) reveal that a total of 21 species of flowering plants come under the threatened category in Pakistan. For accurate determination of the conservation status of plant species, it is imperative to have a solid Source: Oxford School atlas for Pakistan (Ahmad 1969). data on fluctuations in the population size, area of occupation and the extinct of occurrence of a species over long period of time. Unfortunately, such studies have not been compiled in Pakistan so far; resultantly, data on conservation status of plants in Pakistan is still incomplete (Alam and Ali, 2009 ).
According to biodiversity action plan of Government of Pakistan (1997), the scrub, planted trees, forests and farmlands constitute up to 4.2 million hectares (4.8%) of the total land of Pakistan. The coniferous forests growing in Pakistan forms a canopy cover of less than 50%. High coverage forests occupy 400,000 ha of the total land (GoP and IUCN, 2000) . The reduction rate of woody biomass in Pakistan per year is 4 to 6% which is due to enormously increasing population associated with no alternative source of energy, hence there is a growing fear that the woody biomass may not last longer than 10 years. The most serious threat to conservation of plants is loss of habitat due to huge deforestation which is giving birth to some devastating factors including climate change, soil erosion and emergence of alien and invasive species in majority of the degraded habitats which make conditions unfavorable for the growth of indigenous plants. It has been seen that the population living in the vicinity of big plantations is suffering from abject poverty with no any alternative energy source other than wood which results in huge and unplanned cutting of forests; therefore, no effective conservation strategy can be applied in such spots especially colder parts of the world. Furthermore, the population found in these areas is heavily dependent on agriculture so the logical end is clearing land (terracing) for growing crops. Ashuran, Qaroonji, Boyon, Kargilo, Gorkin, Ushu, Paleer, Paloga, Matiltan, Mahodand up to Denshai in the north. The whole study area was divided into 7 transact lines with Ushu River as baseline; distance between transacts was 8 km from south to north (which formed a total of 14 transacts, 7 transacts each on the east and west sides of the baseline) ( Figure 6 ). Each transact line was divided into study stations mainly on the basis of altitude with a difference of 300 m elevation gradient. Vegetation sampling based on calculation of density, frequency, cover, basal area and dominance of species was done through quadrat method. All the study sites were frequently visited for exploration of important ethnobotanical plants, especially precious medicinal plants. Plant specimens were collected from all habitats in all the study sites and field data comprising habit, lifeform, morphological status, frequency of occurrence, geographical coordinates and ethnobotanical value were recorded on the spot. The collected plant specimens were dried, preserved and correctly identified from Flora of Pakistan (Stewart, 1972; Nasir and Ali, 1971-1995; Ali and Qaiser, 1995-2012) . The voucher specimens were deposited in the Herbarium Botany Department, Hazara University Mansehra. A complete know how about the growth, availability, occurrence, behavior, mode of collection, part used and distribution pattern of these important plant species was obtained by using methods of observation, distribution of questionnaires and interviews with knowledgeable persons including key informants and household dwellers. A total of 196 questionnaires containing data about availability of plant No. of plant species Martin (1995) of the presumed scarce plant species in the study area. Key informants (coded A to J). th species, mode of harvest, part used, fuelwood consumption, grazing pressure and market value of different plant species were served among the local masses familiar with these plants. Out of these, 184 questionnaires were returned wherein 9 were incomplete and 175 contained complete information. For accurate measurement of different parameters related to plant conservation, reference ranking technique used by Martin (1995) was used as an additional technique so that the data on availability of plant specimens are ascertained. Martin reference technique is a statistical method in which single plant specimen is given to 10 different informants and then they are asked to give marks 0 to 10 depending upon the availability of plant species. The plant species considered to be the rarest is given the highest marks; availability status is then calculated by summation of marks given by all informants relating to a particular plant species (Table 1) . For easy application under local conditions, the 9 categories used by IUCN were reduced into 5 categories, that is, endangered, rare, vulnerable, infrequent and dominant. The conservation status of commercially most important species was determined by using IUCN criteria 2001 version 3.1 (with minor modifications to apply on local basis) ( Table 2 ). After calculating the total score in respect of each plant species, the plant species were categorized as endangered, rare, vulnerable, infrequent and lastly dominant species.
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RESULTS AND DISCUSSION
The present study assessed the conservation status of a total of 245 important species of plants. The IUCN (2001) criteria and category scheme was reduced to 5 categories (Table 3 ) so that the scheme may be effectively applied according to local conditions. As per the enumerated results, 50.61% (124 species) were classified as rare species, 28.16% (69 species) as vulnerable species, 10.20% (25 species) were declared as endangered plant species, 8.16% (20 species) were counted as infrequent and 2.86% (7 species) appeared to be dominant species (Figure 7 ). According to Stewart (1967) , the vascular flora of district swat contains 1550 species. Shinwari et al. (2003) made an estimation of flora of Swat; according to him, 6.3% of the flora is threatened, 1.6% comprise rare species. The same author further revealed that there is high anthropogenic pressure in Swat District as compared to the adjoining districts of Chitral and Buner. The same study further 
Total score
The total score is obtained by summation of ranks given to a plant species in all the four categories comprising availability, collection, re-growth and part used which indicates the conservation status as given below: 1. 0 -4 Endangered 2. 5 -8 Vulnerable 3. 9 -12 Rare 4. 13 -14 Infrequent 5. 15 -16 Dominant disclosed that there are 12 endemic plant species to Pakistan including 4 species which are endemic to Swat District. These data reflect that 0.1% of the flora of Swat is endemic exclusively to Pakistan. 80% of the total endemic plant species of Pakistan are confined to the north western hilly belt. According to Myers et al. (2000) , nearly 88% of the natural vegetation has been lost from the global 25 hotspots having rich species diversity. The findings of Singh and Khurana (2002) identified that the present rate of species extinction is 1000 to 10,000 times more than the prehistoric ages. The study conducted by Burns et al. (2009) in Alaska culminated with result that nearly 8 species found in Alaska are critically endangered at global level. In another research endeavor, Turis et al. (2014) analyzed the flora of main land Slovakia which revealed 46 species as regionally extinct, 461 plant species in threatened category, 141 plant species in endangered category, 209 plant species nearly threatened, 103 plant species in least concern category and 6 plant species were identified to be data deficient. Ali and Alam (2006) Hamayun et al. (2006) from his studies of Utror and Gabral valley northern Pakistan identified that 49% species of the identified list fell in the threatened category. This difference of data between both studies conducted in closely adjoining areas is partly due to the difference of methodology used in research work and partly due to difference in the set of environmental conditions. In contrast to Hamayun et al. (2006) , the present study used most authentic and globally recognized tool of information gathering in the form of IUCN category and criterion (2001) . The list of threatened flora (endangered + vulnerable) explored in Kalam Valley identified that of the total 245 species, 38.36% (94 species) were threatened. Most threaten species, that is, 8 were of family Lamiaceae followed by 6 species of Rosaceae; 5 species each of Solanaceae, Berberidaceae and Pinaceae; 4 species each of Ranunculaceae and Fagaceae; 3 species each of Asteraceae, Apiaceae, Moraceae, Fabaceae and Violaceae; 2 species each of Caprifoliaceae, Geraniaceae, Gentianaceae, Juglandaceae, Plantaginaceae, Orchidaceae, Salicaceae and Primulaceae, whereas the rest of the families had only 1 species falling in threatened category (Table 4 ). In close conformity to the present findings, Hazrat and Wahab (2011) identified 84 threatened species and 13 infrequent species from their study of the hilly tracts in KPK. In a recent study conducted by Ullah and Rashid (2014) (L.) determined by the present study was different from that of the Global record identified according to IUCN (2003) . This difference is due to the range of area used for investigation of plant species as well as difference in the set of environmental conditions. Furthermore, some of the species which include A. bracteosa Wall.ex Benth., Achyranthes aspera L., Bunium persicum (Boiss.) Fedtsch., B. lyceum Royle, Jasminum humile L., Datura stramonium L., S. costus (Falc.) Lipsch., Juglans regia L., T. govanianum Wall. ex D.Don, Trachyspermum ammi (L.) Sprague, Viola biflora L. and Valeriana jatamansi Jones were assessed during the present study for conservation purposes which were found to be data deficient according to IUCN (2003) . This means that these findings will supply a base line to be used by analysts of IUCN conservation program along with other such data provided from many concerned quarters.
Conclusion
The present research project reveals that Kalam Valley due to its specific topography (hilly tract ranging from southern elevation of 1900 m to northern alpine peaks up to 4600 m) and edaphoclimatic features (temperate, sub alpine and alpine zones with severe winter and acidic soils) is home to some of the most valuable and rare ethno botanically important plants and highly favors the growth of tall coniferous trees. The study area is also unique regarding the occurrence of short lived small herbaceous plants. As the area is located at the junction point of three big mountain chains, that is, Karakorum, Himalaya, and Hindukush so this blend is also expressed in vegetation. The research area is under severe biological stress in the form of severe grazing, burning of forest for coal purposes, deforestation, frequent forest fires, unplanned construction of infra-structure which is likely to reduce the biodiversity of vascular plants in the area. Illegal hunting of many valuable and threatened animals by the locals and outsiders is likely to disturb homeostatic process and productivity of the forest ecosystem. The current study assessed the conservation status of 245 most important plant species and identified that 25 species of vascular plants (10.20%) were endangered; similarly, population of many medicinal plants is likely to reduce drastically within few years which needs both in-situ and ex-situ conservation measures on urgent basis so as to avoid regional extinction of precious plant species.
RECOMMENDATIONS
Due to a complex of anthropogenic activities, the vegetation cover of research area over the years has been disproportionality reduced which can be replaced to
